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STANDARD 
SANS SESANS 

Real Space Information… 

Andersson et al 



Fourier Transform 

Hankel Transform 

Abel Transforms 



Dedicated SESANS Instrument since ~1999 
Delft, Netherlands  



{ Partnered with Delft group } 



Delft instrument:  
Beam current: 900 s-1 
Divergence: 0.006 Rad (vert+Horz) 
Wavelength: λ = 2.1 Å, Δλ/λ = 1 % 
Instrument length: 7 m 

Move to Cold guide at NCNR: 
Change wavelength: λ = 4.75 Å, Δλ/λ = 1 % 
Increase z by factor (λnew/λold)2 = 5 
Assume loss from Guide, polarizers, air TL = 0.1 

Beam current: 44,000 s-1 
{ Comparable to BT5 USANS !!! } 



Extracted from C. Rehm ANSTO draC report 



{ Extracted from C. Rehm ANSTO draC report } 
   Empty Beam PolarizaIon 

Typical P error: 0.5% 

Bad Magnet 
Power Supply 

Qmin = π/zmax = 3x10-5 Å-1 
Comparable to BT5 USANS! 



G(z) = 1 + ln(Ps/P0) / τ

P =(N+-N-) / (N++N-) 

σP
2 = 1 / NT where NT = N++N- 

For  τ ≈ 0, { single scattering limit…. } 

ln(Ps/P0) ≅ -1 + Ps/P0 

G(z) ≅ 1 – 1/τ + Ps/(τP0) 

σG
2 ≅ (P02+PS2)/(τ2NTP0

4) 

Since PS ≅ P0 

σG ≅ (2/NT)
1/2 /(τP0) 

τ 









0

0.2

0.4

0.6

0.8

1

0 2 4 6 8 10

gamma(r)
G(z)

γ(
r) 

or
 G

(z
)

r or z (µm)

Correlation function or z projection
for 4 µm diameter spheres...

SESANS_cor_G



0

0.2

0.4

0.6

0.8

1

0 2 4 6 8 10

P S / 
 P

0 

z  (µm)

τ = 0.1

τ = 1

τ = 10 SESANS_Ps_P0

τ = 0.01

Unscattered 
Contribution 











Multiple scattering causes 
Beam broadening which  
“washes out” large length 
Scale information…… 



General Comments: 
• Decoupling of angular resolution from “z” resolution allows 

 faster data collection in USANS regime:  1 < z < 10 microns  

• But sensitivity degrades quickly for weak scatterers due to  
 unscattered (empty) neutron contamination.  Needs strong 
 scattering samples!!!   Ideally, 0.5 ≤ τ ≤ 2 

• Further optimization of hardware is likely !!! 
 • Improve polarization stability:   Current 0.5 % to 0.1 % ?? 
 • Improve overall polarization at long z length scales:  
  current P = 0.3  to P >= 0.8   ??  

• TOF mode can quickly cover large z-range at high countrate 
 • Allows rapid insitu measurements. 
 • Possibly more stable echos… 



Conclusions  (or my crystal ball guesses of the future..) 

•  Instrument has a potential niche as a USANS instrument. 

•  But technique needs further development before making it a  

 high performance alternative to Bonse-Hart type USANS. 

•  Does not require high flux neutron source. (ex: Pynn at LENS) 

•  Does require a stable magnetic environment. 

•  Considerable staff expertise and maintenance effort required… 

 not likely to be a turn key user friendly instrument. 

•  TOF instrument at pulse source is best fit.  (OFFSPEC at ISIS) 

• Future SNS instrument after further development by 

 Pynn at LENS or others elsewhere… 


